The in vitro effects of four isomers of dinitrotoluene on rat Sertoli and Sertoli-germ cell cocultures: germ cell detachment and lactate and pyruvate production.
The present study was undertaken to evaluate the in vitro effects of four isomers of a known testicular toxicant, dinitroluene (DNT). Rat Sertoli or Sertoli-germ cell cocultures were treated, after 3 days in culture, with DNT isomers (0.01 to 100 microM) or 1,3-dinitrobenzene (1,3-DNB) for 24 hr. Cellular morphology, germ cell detachment (GCD) and lactate pyruvate production were used as sensitive effect markers of in vitro toxicity. Morphologically the Sertoli cell monolayer remained intact 24 hr after exposure to DMSO, 1,3-DNB, or DNT isomers. Some apparent cytotoxicity was observed at 100 microM 3,4-DNT: the monolayer was disrupted with extensive vacuolation of the Sertoli cells. Cocultures treated with concentrations of 50 microM DNT isomers closely resembled cells treated with 100 microM 1,3-DNB. GCD increased in a dose-dependent manner (0.01 and 10 microM DNT isomers) increasing between 2- and 10-fold over control. Both lactate and pyruvate production increased with rising concentrations of DNT isomers. The most sensitive effect was seen with 3,4-DNT (10 to 25 microM). In the case of 2,6-DNT, despite increases in GCD and lactate production, only a minimal increase in pyruvate was demonstrated. Overall, the ratio of lactate to pyruvate production declined with increasing doses of DNT. These results indicate that the four isomers of DNT directly affected Sertoli cell morphology and function, effects comparable to those seen with the Sertoli cell toxicant 1,3-DNB. Further, the data support the hypothesis that DNT may be a Sertoli cell toxicant.